The GABA synapse as a target for antiepileptic drugs: a historical overview focused on GABA transporters.
It is clear that normal neuronal function relies on a tight balance between excitatory and inhibitory neurotransmission. Inhibitory signaling through the GABAergic system can be tightly regulated at the level of GABA uptake via GABA transporters (GAT). As such, selectively modulating the GABA uptake process through pharmacological agents has been an area of active investigation over several decades. These studies have demonstrated that inhibition of astroglial, but not neuronal, GATs may be preferred for anticonvulsant action. To date, four distinct GAT subtypes have been identified and efforts to selectively target these transporters have led to the proliferation of pharmacological agents aimed at augmenting extrasynaptic GABA levels. These pharmacological tools have provided novel and informative insight into the role of GABA and GABAergic signaling in the brain, but have also provided critical information concerning the regulation of CNS disorders associated with an imbalance in inhibitory tone, such as epilepsy. One such compound with notable inhibitory effects at GATs, tiagabine, has demonstrated clinical anticonvulsant efficacy, and is, to date, the only approved GAT inhibitor for clinical use. Thus, efforts to identify and develop GAT subtype-specific compounds continue to be an area of active investigation for the management of epilepsy and other CNS disorders. Herein, the historical efforts to elucidate the role of GABA in the synapse, as well as the role of GAT inhibitors as anticonvulsants, are described.